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Abstract 

This thesis is focused on software development using so called Agile methods. The scope of research 

is startup companies creating consumer apps. The thesis work was performed at a Swedish app 

startup; Storypic/Accelit AB.  

 

An overview of current research on Agile methods is given.  

 

A qualitative case study was undertaken in four parts;  

1. Observing the team 

2. Testing business hypotheses  

3. Interviews with the team and 

4. User feedback.  

 

Analyzing the findings some conclusions are drawn: 

 An agile software development method is superior to a procedural one, in the context of a startup 

with limited time and resources.  

 Agile methods respond well to change. 

 A pragmatic, “cherry picking” approach can be a successful strategy for a startup. 

 

Finally, recommendations are given for further development. 

 

 

 

 

 

 

 

 

 

 

 

 

Keywords: mobile, iOS, app, agile software development, user experience, Scrum, Kanban, Extreme 

Programming. 
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Sammanfattning på svenska 

Den här rapporten fokuserar på mjukvaruutveckling som använder så kallade agila metoder. Studien 

omfattar nystartade företag som skapar appar för konsumentbruk. Exjobbet utfördes på ett svenskt 

startup-företag; Storypic/Accelit AB. 

 

En överblick av samtida forskning ges.  

 

En kvalitativ studie i fyra delar har genomförts genom att: 

1. Observera teamet 

2. Testa affärshypoteser 

3. Intervjua teamet 

4. Ta in feedback från användare av appen 

 

Genom att analysera resultaten kan några slutsatser dras: 

 En agil metod är överlägsen en traditionell när det gäller en startup med begränsad tid och 

begränsade resurser 

 Agila metoder hanterar förändring väl 

 En pragmatisk “plocka russinen ur kakan”-metod kan vara en framgångsrik strategi för startups 

 

Slutligen ges rekommendationer för vidare utveckling. 

 

 

 

 

 

 

 

 

 

 

 

 

Nyckelord: mobile, iOS, app, agile software development, user experience, Scrum, Kanban, Extreme 

Programming 



iv 
 

Acknowledgements 

First of all big thanks to Christopher Rosenqvist at SSE, without your constant support this report 

would never have been finished! 

 

Thank you to Reza Daryaei at Storypic for giving me the opportunity to study the startup up and close. 

Your advice on and practical implementation of agile methods was essential for the thesis work. 

 

Thanks to my fellow developers on the team, Jakob Stengård and Peter Billström. Your support and 

input during development was invaluable. 

 

Thank you Bridget Mugwe and Haibo Li. Your constructive feedback helped me refine the final report. 

 

Last but not least I want to thank KTH and SSE as institutions for helping me gain the skills necessary 

to perform a project of this caliber. 

  



v 
 

Contents 

1 Introduction .................................................................................................................................... 1 

1.1 Background ............................................................................................................................. 1 

1.2 Purpose ................................................................................................................................... 2 

1.3 Terminology ............................................................................................................................ 2 

1.4 Delimitations ........................................................................................................................... 3 

1.5 Research question ................................................................................................................... 3 

2 Theory ............................................................................................................................................. 4 

2.1 Startups ................................................................................................................................... 4 

2.2 Traditional software development methods .......................................................................... 5 

2.3 The rise of Agile software development methods .................................................................. 7 

2.4 Reducing risk ........................................................................................................................... 8 

2.5 History of and relationship between the Agile theories ......................................................... 8 

2.6 The Agile manifesto ................................................................................................................ 9 

2.6.1 Individuals and interactions over processes and tools. .................................................. 9 

2.6.2 Working software over documentation.......................................................................... 9 

2.6.3 Customer collaboration over contract negotiation. ..................................................... 10 

2.6.4 Responding to change vs. following a plan. .................................................................. 10 

2.7 Common Agile concepts ....................................................................................................... 10 

2.7.1 Iterations ....................................................................................................................... 10 

2.7.2 People ........................................................................................................................... 11 

2.7.3 Roles .............................................................................................................................. 11 

2.7.4 The Board ...................................................................................................................... 12 

2.8 Popular Agile methods .......................................................................................................... 12 

2.8.1 Lean ............................................................................................................................... 13 

2.8.2 Scrum ............................................................................................................................ 13 

2.8.3 Extreme Programming - XP ........................................................................................... 16 

2.8.4 Test Driven Design - TDD............................................................................................... 16 



vi 
 

2.8.5 Kanban .......................................................................................................................... 17 

2.8.6 The Lean Startup ........................................................................................................... 18 

3 Method ......................................................................................................................................... 19 

3.1 Case study ............................................................................................................................. 19 

3.2 Storypic ................................................................................................................................. 20 

3.3 Product concept .................................................................................................................... 20 

3.4 Iterations ............................................................................................................................... 21 

3.4.1 Iteration 1 - Hello world ................................................................................................ 21 

3.4.2 Iteration 2 - Create ........................................................................................................ 23 

3.4.3 Iteration 3 - Export ........................................................................................................ 25 

3.4.4 Iteration 4 - Minimum Viable Product .......................................................................... 27 

3.5. Testing agile approaches ............................................................................................................ 29 

3.5.1. Agile test 1 - User needs ..................................................................................................... 29 

3.5.2. Agile test 2 - Code Integration ............................................................................................ 30 

3.5.3. Agile test 3 - Location .......................................................................................................... 32 

3.5.4. Agile test 4 - Deliverables.................................................................................................... 33 

4 Results ........................................................................................................................................... 34 

4.1 Agile Test 1 - User Needs ...................................................................................................... 34 

4.2 Agile Test 2 - Code Integration .............................................................................................. 36 

4.3 Agile Test 3 - Location ........................................................................................................... 37 

4.4 Agile Test 4 - Deliverables ..................................................................................................... 39 

5 Analysis and discussion ................................................................................................................. 40 

5.1 Agile vs Traditional ................................................................................................................ 40 

5.2 Differences between Agile methods ..................................................................................... 42 

5.3 Choosing the right Agile method .......................................................................................... 42 

5.4 Tools that support Agile development ................................................................................. 43 

5.5 Challenges with agile methods ............................................................................................. 44 

5.6 Transparency ......................................................................................................................... 44 



vii 
 

5.7 Societal and ethical aspects .................................................................................................. 46 

6 Conclusion ..................................................................................................................................... 47 

6.1 Agile methods work well for startups ................................................................................... 47 

6.2 Location and proximity matters ............................................................................................ 47 

6.3. Testing is difficult ....................................................................................................................... 47 

7 Recommendations ........................................................................................................................ 49 

7.1 Future research ..................................................................................................................... 49 

7.2 Recommendations for Storypic ............................................................................................ 49 

7.2.1 The feature life-cycle .................................................................................................... 50 

8 References .................................................................................................................................... 52 

 

 



1 
 

1 Introduction 

1.1 Background 

The software industry is changing at an increasing rate. One big driver for change is “the smartphone 

revolution”. Innovations in design and technology have led to great consumer demand for 

smartphones and its software applications. The global smartphone user base has seen extended, 

steady growth and is expected to continue to grow in the foreseeable future. In 2013 global 

smartphone sales accounted for 54% of overall mobile phone sales and exceeded annual sales of 

feature phones for the first time (Gartner, 2014). 

 

A smartphone is essentially a small, internet connected, personal computer. More importantly, it’s a 

platform for running, increasingly competent, apps. Everyday more and more people globally, are 

using more and more software. As app users mature, and the novelty phase ends, higher expectations 

are set on continuous innovation and actual user value.  

 

In contrast to traditional, big IT-systems, contemporary use of the term app implies a light-weight 

software application focused on one or only a small number of features. Popular platforms for app 

distribution are smartphones, web-browsers and social networks. 

 

A mobile app is a self-contained piece of software that runs on a user device, the client. However, 

unlike traditional local software, users expect their apps to be connected online all the time, by 

default. Fresh content is up- and downloaded continuously.  

 

In the context of creating and sharing media, the boundaries between the local app and the sharing 

network is blurred even more. Local storage is becoming less relevant when more content is shared 

directly and thus implicitly stored to some kind of internet backend.  

 

However, unlike web pages that are presented by a server on each visit apps are still distributed in 

discrete versions that needs to be downloaded and installed.  

 

Unlike traditional software, apps are normally updated in frequent, small, increments. It’s normal for 

popular apps to be updated at least monthly. Many also offer automatic updates. With shorter 

iteration cycles and less user interaction for updating, software is becoming less of a product and more 

of a service. 
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The time scope is different when developing a service compared to a product. Development of a 

service can be seen as an on-going process with goals and deadlines, but no specified end.  

 

Other trends in recent years that influenced the choice to write this report; social networking, online 

video, agile development, cloud computing, software as a service, visual touch-sensitive interfaces 

and focus on user experience. 

 

These changes create challenges for the modern software development process. User expectations of 

regular updates can put pressures on teams used to a longer planning scope. Shorter iteration cycles 

in development are needed in order to keep up with and respond to these changes. For this reason, 

so called agile development methods have gained in popularity over recent years. 

 

The biggest challenge a startup faces is how to create a viable product with limited time and resources. 

 

1.2 Purpose 

There is a vast body of knowledge on agile methods. However, much literature is geared towards 

enterprise implementations and the product is often referred to as a system. Even with a book titled 

“The Lean Startup” (Ries, 2011), Ries is quick to point out that all enterprise projects can be regarded 

as startups and makes many references to enterprise situations. 

 

By narrowing the scope to applicability for “real” startups only, the intent is to present practical tools 

and methods, with clear value for this group. 

 

1.3 Terminology 

For readability, a few terms are defined once, in the context of this thesis: 

 Agile - an iterative method for product development. Throughout this report the term Agile is 

capitalized to emphasize this specific meaning. 

 Software - an application for consumer use. 

 Startup - a newly formed, small organization, with the goal of bringing an innovative product to 

market, fast. 

 App - a light-weight software application focused on one, or only a limited amount of features. 

 Smartphone - a pocket computer with mobile access. 

 Product - the result of the startup’s development, can be a product or a service. 
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1.4 Delimitations 

The Storypic project is run as a startup. Among other things that means that the organization is small 

and that the product is developed from scratch. For those reasons the report does not cover further 

development of an existing product. The focus is also on small organizations and the study does thus 

not cover the requirements of medium or large corporations. Temporally the study follows the 

product development from idea to publishing in the App store. What happens after that is not covered. 

The aim of the study is to research Agile development methods. Focus is on technology and software 

development. Aspects regarding business, marketing, legal etc. are only covered if they intersect affect 

the former. 

 

1.5 Research question 

Which Agile method is best for an app startup, with the 

aim of rapid and user focused product development?  

 

The primary question is supplemented by these secondary questions: 

 Which benefits and disadvantages do agile methods hold, over more traditional methods, for a 

mobile app startup? 

 Which benefits and disadvantages exist between different types of agile methods in this context? 

 Which tools can be used to support this development process? 
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2 Theory 

The literature study sought out to investigate which methods are used in the startup space. Searches 

were performed for books, articles and online resources. Different permutations of the following 

search terms were used: agile, software, development, startup, social, image, app. below the theories 

found relevant to this specific context is explained. 

 

2.1 Startups 

Much innovation today is done by small startup companies. This can be counter-intuitive since they 

lack all the factors that are normally attributed to be needed for success: resources, money, brand, 

etc. Large companies invest a lot of money into research but still end up buying these small companies 

that have “struck gold” with their product and market fit.  

 

The reason, especially in IT, is believed to be the methodologies applied by these startup companies. 

Their size helps them move faster, more agile and somehow, they seem to be able to adapt to new 

customer needs, discover new products, innovate, test and verify ideas no-one had thought of before 

much better than large companies.  

 

One common denominator for startups is that they have limited time and resources. That makes the 

choice of working method even more crucial. Requirements are much different for companies with a 

six month time scope versus a six year scope.  

 

“Startups do not yet know who their customer is or what their product should be”  

Eric Ries (Ries 2010) 

 

Since startups are focused on innovation and bringing new products to market, software development 

in this space equates to product development. The product requirements cannot be known for certain 

in advance, startups are “building the boat as the travel in it”. Much of the literature on software 

development is focused on the enterprise. Since startups have to navigate in environments of extreme 

uncertainty they need tools especially suited for that. 
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2.2 Traditional software development methods 

The term software was first seen in print in the early 1960s (Softword 2006). As computers and 

software became more complex, the need for managing these projects grew. Thus methods were 

developed to handle this. Since the subject was new inspiration was sought in other industries. The 

early methods had its roots in industrial processes for manufacturing in the 19th and 20th century. 

 

Today the term procedural is used as an umbrella term for these methods. The term comes from the 

idea of dividing the project in linear, discrete phases. Once a phase is done it can’t be changed and the 

next one started. This is in contrast to agile methods where development is performed iteratively with 

feedback loops. 

 

One of the more common and general models of procedural development is Waterfall, first described 

in 1970 (Watkins, 2009). The process flows in one direction, “from one waterfall to the next”, hence 

the name. One big caveat with this method is that once the each phase is finished it cannot be changed 

(Royce, 1970). Today the term Waterfall has come to have a slightly negative connotation, it’s seen as 

representative for the stale development methods of old.  

  

 The phases of the Waterfall process is illustrated below (Watkins, 2009): 

 

 

Figure 2.1 Waterfall Phases and Risk Profile 

    



6 
 

“I believe in this concept, but the implementation described above is risky and invites failure... The 

testing phase which occurs at the end of the development cycle is the first event for which timing, 

storage, input/output transfers, etc., are experienced as distinguished from analyzed.”  

Dr. Winston Royce (Royce, 1970). 

     

The risk profile visualizes the idea that the risk is high during the greater part of a Waterfall project. 

The product is not integrated and seen as a whole until the end of the project.  

  

In a Waterfall project, one would have a requirement specification team, a design, a developer team, 

a test team, a release team. Interaction was not encouraged and especially not valued higher than the 

linear process. This also led to poor resource allocation since only one main team would be working 

on the project at one time. 

  

Many companies have developed their own method based on this, for example Ericsson with the 

PROPS framework (Projektens Guldgruva, Props). Some of these variants have 4-7 steps, but the 

methods are still similar.  

  

A continuation of the model is called Rational Unified Process, RUP and describes an iterative process 

mostly within the 3rd and 4th step, the development and test phases (IBM Rational Unified Process, 

RUP). In practice, RUP has driven towards traditional waterfall and the result have not been much 

better in terms of projects reaching their goals. 
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2.3 The rise of Agile software development methods 

“Agile methods address the challenge of an unpredictable world by recognizing the value competent 

people and their relationships bring to software development” (Dingsøyr et al, 2010). 

  

The agile methods gained popular recognition after the crash in the IT-industry around the year 2000. 

This was a time when not only startups but even large corporations went bankrupt. The economic 

pressure led to more and more business leaders looking for more efficient methods of developing not 

only software but also business ideas. 

 

Figure 2.2 Dot Com Bubble 

 

These increasing demands on the development process led to the development of different agile 

methods, proposing not only how companies should work internally within the software development 

team, but also with the outside world with customers. 
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2.4 Reducing risk  

  

 

Figure 2.3 Agile Phases and Risk Profile 

 

“If an idea is obviously bad, find a cheap way to try it.” 

Kent Beck (Is TDD Dead? 2014) 

  

One of the reasons Agile methods gained popularity in the first place was to minimize risk. By 

continuously integrating and delivering working code at the end of every iteration transparency is 

created and a project will not be allowed to continue for long periods of time if it doesn’t show 

promise. This thus minimizes risk for all stakeholders. 

 

2.5 History of and relationship between the Agile theories 

Below is an illustration tracing the roots of different Agile methods. The key take away is that Agile is 

not one coherent framework but rather a collection of theories, philosophies and frameworks. The 

literature ranges from abstract to practical, from academia to implementation. 
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Figure 2.4 Timeline of Software Development Methodologies 

 

These methods were developed mostly independently and it was only later, with the Agile Manifesto 

that they found common ground in their beliefs and philosophy (Williams, 2010).  

 

2.6 The Agile manifesto 

In 2001, software development experts with different ideas came together and wrote what is now 

called the Agile Manifesto (Williams 2010). This simple document has come to embody the values of 

the Agile community as a whole. The manifesto consists of four parts (Manifesto for Agile Software 

Development, 2001): 

 

2.6.1 Individuals and interactions over processes and tools. 

This was a reaction against the stale tollgates in Waterfall, where many good ideas was lost because 

they could not go back and change the specification after the tollgate has been passed.  

 

Also, it’s not enough to just send info with a tool between two people, the communication between 

these are more important to convey the understanding. This interaction will yield the insights required 

to improve the product. That is why agile methods propose cross-functional teams, so experts from 

different fields, with different skill sets, can work together. 

 

2.6.2 Working software over documentation. 

This was a reaction against the documentation heavy software development of the time, where a 

project could go on for years without one line of code being written. Of course, documentation is 
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important, but in the right place and on the right level. Partly, well written software code will be 

documentation in its own, partly the user view of the software will be documentation in its own. 

 

2.6.3 Customer collaboration over contract negotiation.  

This was a reaction against Waterfall and RUP that didn’t’ allow changes in the spec, making it hard 

for customers to adapt to changing needs since they would be fined and hit with extra costs for 

changing the spec. In agile projects, changes are welcomed. And since working software is developed 

all the time, the customer can end the project whenever and still get usable software for the things 

already developed. 

 

2.6.4 Responding to change vs. following a plan.  

This came as reaction to Waterfall, where the aim was to follow the plan, not see that the plan went 

in the right direction. In agile methods, the aim is changed during the project, and is not set at the 

beginning of the project. Since things need to be discovered during the project. Also the world changes 

fast so we know in the beginning that the needs will change during the project. Being open to changes 

is important to stay alert and agile when new needs emerge and more knowledge is attained. 

  

After the manifesto gained popularity several of the authors have branched out and proposed 

different methods as means to ends of Agile software development. 

 

2.7 Common Agile concepts 

Even though there are many different schools of thought regarding Agile they have many concepts in 

common. Below the four most common ones are described.  

 

2.7.1 Iterations 

As a counter measure to the long time scopes of traditional software development methods most 

Agile methods work in short iterations. A normal iteration is two to four weeks and at the end of the 

iteration some tangible results are expected. The iteration starts with a planning phase. Here the 

business requirements are weighted and resource utilization estimated. After deciding on which 

features to develop for the current iteration the requirements are broken down into smaller more 

manageable tasks. Ideally a task should not take more than one or two days for one person to finish. 

If that’s not possible with the task at hand it could probably be broken down into smaller chunks. 
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Figure 2.5 Agile Iteration 

 

2.7.2 People 

“Short term individual goals often conflict with long-term social goals” 

Kent Beck - eXtreme Programming Explained (Beck, 2000) 

In one sense the Agile movement is a humanistic one. This is, once again, a counter measure to the 

traditional methods which had their roots in traditional industrial manufacturing. Methods for 

optimizing assembly line manufacture were the norm. Software is not a tangible good and should thus 

not be treated as one. Software development is much different from manual labor.  

 

Much focus in Agile methods lies in enabling people and getting teams to organize themselves. Instead 

of corporations setting arbitrary goals and metrics Agile methods strive to put together free-standing 

units that quickly adapt to changing business requirements and deliver small chunks of a product at a 

rapid rate. 

 

2.7.3 Roles 

In order to formalize and create transparency around the development process Agile methods deploy 

different roles. A division that goes back much longer than Agile methods is that between business 

and technology, or to put it bluntly, the people who know technology versus the people who pay for 

it. Agile methodologies seek to bridge this divide by making the different roles and responsibilities 

clear. By making resource consumption explicit and setting reasonable goals, reached through 

consensus, the developers should be able to work at a steady pace and continuously contribute to the 

overall goals of the business.  

 

Within the development team, roles are not set in stone. Again, teams are supposed to organize 

themselves and team members should expect to switch roles as the project progresses. Outside the 

team different stakeholders are identified, external customers, internal product owners, project 

managers etc. This ensures accountability and the idea is that a software project should not be able 

to fail completely since these checks are in place and are being continuously examined in the feedback 

loops of the iterations. 
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2.7.4 The Board 

One recurring theme in all agile methods is the use of “informative workspaces” (Williams, 2010). 

Again, in the interest of making roles and responsibilities explicit, one goal is to make the process 

transparent to everyone involved and make resource allocation relevant and equally distributed. 

 

This often manifests itself in the use of a whiteboard with handwritten notes on it. This is a way of 

visualizing and making tangible something abstract. These tools are readily available in an office 

environment so not much extra effort is needed to make it happen. This aids in the planning process 

and works as a tool for brainstorming. An extra dimension is added to discussions and the whole of 

the project is easier for humans to perceive. 

 

 

Figure 2.6 An Agile Board 

 

 

2.8 Popular Agile methods 

Out of the many Agile methodologies in existence a few are described below based on their popularity 

and how they represent the general concept of Agile development. 

 



13 
 

2.8.1 Lean 

William Deming was an American scientist that had developed theories about scientific development 

and quality management. His ideas were not so sought after in the US during the 50-s since the US 

had won the second world war so they did not have any competitors around the world. His ideas got 

traction in Japan where he reached a super star status in the society. A lot of reasons why Japan 

managed to build its society and industry after the war was thanks to him. At Toyota, he met Tai-chi 

Ohno who implemented his ideas. 

 

Tai-Chi Ohno developed these ideas into what came to be known as the Toyota Production System, 

TPS. It’s a set of frameworks, covering areas from human aspects to processes. In the west, it became 

famous under the name of Lean in 1989 thanks to a book by the same name. In the context of software 

development it’s the scientific method that is used most often. That every feature that is to be 

developed is in fact a hypothesis of something a customer needs or not. That this feature needs to be 

tested before it’s verified that the user wants it. Also called the Deming-cycle, PDCA is a description of 

this: 

 

 

Figure 2.7 The Deming Cycle 

  

2.8.2 Scrum 

Scrum is the most famous of the Agile methodologies. Two of the authors of the Agile Manifesto, Ken 

Schwaber and Jeff Sutherland, co-developed the Scrum method in the 1990s working with 
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organizations struggling with complex development projects. In 2001 their findings were summarized 

in the book “Scrum: Agile Software Development with Scrum (Prentice Hall)” (Schwaber, 2004). 

  

Scrum emphasizes teamwork in a co-located space, characterized by daily standup meetings where 

the team members plan their day. The teams are cross-functional, i.e. all competences needed to ship 

code exist within the team (Schwaber, 2004).  

  

This is a big difference from procedural practices where the resources were in competence groups, 

developers in one department, testers in another etc. This created a lot of problems since the 

developers were encouraged to send software with bugs to the testers, and the testers were 

measured on the number of bugs found. Since no-one were measured on bug free software the 

software were full of bugs. In Scrum everyone in the team is responsible for the whole, meaning that 

the team cannot release untested code to someone else, since there is no one else “picking up the 

tab”, so the team has to take responsibility for their quality. 

  

2.8.2.1  Iterations 

Another revolutionizing aspect of the Scrum method is that after an iteration, working software must 

be shippable to the user. This is called a sprint and it is not allowed to be longer than one month. This 

creates a focus on creating a minimum viable product, MVP, with “low hanging fruit” functions of the 

software. In the Waterfall processes a big software system would launch after three to five years. This 

could result in the product already being obsolete at launch. 

 

2.8.2.2 Roles 

In the traditional methodologies, the role of Project Manager was responsible for the project and for 

coordinating the other roles such as Designers, Developers and Testers. In Scrum, no project manager 

exists, instead it is the team members that are collectively responsible for the project. A coach is 

assigned to help them self-organize to take this responsibility. This coach is called Scrum Master. The 

Product Owner, PO, has the role of a requirement specifier in Waterfall. The below illustration shows 

how everyone relates to each other. 
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Figure 2.8 Scrum roles 

 

A key concept in Scrum is the Scrum Board. Originally a physical whiteboard with post-it notes, today 

digital tools are also available. No matter the medium, the Scrum board is essentially a task list. High 

level concepts are grouped as user stories. A user story is a description of a feature in the user’s own 

language.  

 

“In the planning meeting, the Product Owner chooses which features are  

included in the next Sprint usually driven by highest business value and risk.” 

Laurie Williams (Zelkowitz, M. V., 2010) 

 

All stakeholders can suggest user stories which are then added to the backlog. It is then the job of the 

Product Owner to prioritize these stories based on business value. The team then breaks down the 

stories to tasks, small manageable units that preferably can be developed in a day or less.  

 

After that time estimation takes place. Estimation is ultimately about measuring time. However, a 

common practice in Scrum is to use Story points. By making the scale abstract tasks are measured in 

complexity relative to each other. Many different methods for planning exist. One is called Planning 

Poker. Sitting together, the team members go through one task at a time. Each member writes down 

his or her estimation on a piece of paper. When everyone is finished they reveal the numbers for each 

other simultaneously. A discussion ensues where the aim is to find consensus in the team on a time 

estimate.  
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At the start of a sprint all tasks are placed in the To-do column of the Scrum Board. Tasks are then 

assigned to individuals. When someone starts a task the note is moved to the Doing column. Each 

member should preferably not be working on more than one task at a time in order to achieve the 

best focus. As the project progresses task estimates are refined and updated. The estimates are used 

as the basis for the Burndown Chart, a simple graph showing the Velocity of the project, i.e. the speed 

of progress. As estimates are updated so is the burndown chart. Tracking the velocity can be important 

from a management perspective to know if expectations are realistic moving forward.  

 

When each task is finished, the note is moved the Done column. Successively during the sprint more 

and more tasks are moved from To-do to Done, this gives a direct visual feedback of the project 

progress.  

 

2.8.3 Extreme Programming - XP 

Extreme Programming, XP, is a method of working taking best practices to “the extreme”, hence the 

name (Beck, 2000). At its core are 12 basic principles, two of which are described below. 

   

2.3.7.1. Pair Programming 

A concept where two developers are in front of one computer, one developer writes what the other 

programmer says. This creates a double check that the code is bug free and refactored. Research has 

shown that this can be as fast as or faster than developing alone. 

  

2.3.7.2. Continuous integration - CI 

A concept of having automatic test scripts that continuously test the written code (normally at least 

daily) so that dependency problems are discovered fast (Continuous integration, 2006). Before with 

Waterfall methods the developers could develop for months if not years alone and then check in their 

code, with resulted in huge problems causing redesign needs that could result in a complete restart 

of projects!  

 

2.8.4 Test Driven Design - TDD 

“Even if I don’t know how to implement something I can usually write a test for it” 

Kent Beck (Is TDD Dead? 2014). 
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Test Driven Design is a method for not only testing but developing. The software is designed by first 

identifying the test criteria/goals for the function in mind, then writing test cases for it (Beck, 2003). 

After the tests are created the developer writes the actual software function. This can be seen as 

“backwards” compared to traditional programming, where the developer first develops and then 

writes the test code. 

 

 

Figure 2.9 The TDD Test Cycle 

 

2.8.5 Kanban 

Originally from Lean, developed by Taichi Ohno at Toyota who was also instrumental in creating Lean. 

Kanban is a way of improving any process, by  

 

1. Identifying the current state 

2. Set a metric for what to improve 

3. Implement the proposed solution  

4. Measure the outcome 

 

The concept of the Kanban method is influenced by Eli Goldratt’s Theory of Constraints (Andersson, 

2010). The goal being to maximize throughput in a linear system by removing bottlenecks and 

adjusting speed accordingly. The term Kanban itself Japanese for signboard, referring to the board 

that’s used to visualize the process. 
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2.8.6 The Lean Startup 

In the Lean Startup Model, the aim is to reduce the Lean cycle time from Plan to Act, so that one 

quickly finds out the customer needs. This can be done with agile methods or with a Value Stream 

Mapping. The book Lean Startup also divides these four steps into three steps (Build, Measure, Learn) 

or six steps (see picture below), but the idea and process is similar to Lean. 

  

Figure 2.10 The Lean Startup Feedback Loop 

  

One of the main points of the book is to test a product’s Value proposition. Essentially this means that 

before any product development is done one needs to test if there is a real user demand for the 

product. The author suggests a concept of rapid user testing called low fidelity (lo-fi) prototyping. The 

idea is that many business hypotheses can be tested simply without an actual product using whatever 

is at hand. An example is given from the company GroupOn that started out with a simple website and 

made up deals that the company would deliver on if there was a consumer interest.  

 

The concept of a Minimum Viable Product, MVP, is at the core of the Lean Startup theory. It’s the 

outcome of the fastest way to go thru the Build-Measure-Learn feedback loop (Ries, 2010) meaning 

the easiest way to create something tangible to test the value proposition on. 
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3 Method 

3.1 Case study 

This is a qualitative study. It was performed as a case study with a small startup company in the 

Swedish IT industry. The company was followed over a period of four months in 2014. The team 

consisted of three developers, one designer and the CEO. The startup’s working title is Storypic. In this 

report, the term Storypic refers to the company and/or their application, depending on context. The 

study was commissioned by Storypic with the explicit goal of iteratively improving the Agile 

development process. 

 

The author of this report was not a silent observer but rather participated in daily business, the study 

was thus one of participant observation. This is not a trivial scientific approach. As stated by Song and 

Osterweil, the task of comparing any methodology with another is difficult and the result is often 

based upon the subjective judgment of the authors (Song and Osterweil 1991). The observation is 

definitively subjective. However, for such a study, another approach is difficult to take in practice, 

from the startup’s point of view, adding an extra person to the project, that doesn’t contribute, makes 

no sense. For that reason the participating approach was considered the best in this case.  

 

Full access to internal files, documents and code was given.  

 

Research was performed in four ways: 

1. Observations of the team 

2. User feedback 

3. Hypotheses testing 

4. Interviews with team members 

 

This study was taken iteratively and so different methods were continuously implemented and 

analyzed. Observations of the team and user feedback was used to formulate hypotheses to be tested. 

Tests were constructed in collaboration with the team and served the dual purpose of adding data to 

this study and improving Storypic’s method. After testing, interviews with team members sought to 

evaluate and refine the tests.  

 

Four tests are described in detail in this report. They were selected based on their relevancy for the 

study.  
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3.2 Storypic 

“Viral sharing of images is a key element” 

“We will use an agile development method” 

“The development should be test-driven with feedback from the users.  

Use patterns will influence future functionality” 

“We will develop one codebase to be used on at least three platforms; iOS, Android and the desktop. 

A framework for software development is used to adapt the code for each platform.” 

The CEO, startup meeting 

 

The company’s stated goals for development was that it should be; fast, iterative and focused on user 

benefit. Since speed was of the essence the startup had decided to use an agile development method. 

However, the plan was not to use a specific method, rather, the intent was to evaluate different tools 

and methods and then create a custom method based on the findings.  

  

The four month plan included developing a working prototype to show to investors in order to secure 

funding for further development. 

 

3.3 Product concept 

What gave birth to the project was the idea that people want to tell a story from one picture and share 

this with others.  

 

In contemporary social media, images are often presented statically in sorted lists. In the Storypic app 

the user should be able to gradually discover a photo, by zooming in and panning around, inside it. In 

this way new details of the image would successively unveil and the user will get a richer experience. 

The image is thus thought to bring a higher emotional value and gain a longer lifespan.  

 

Inspiration had been drawn from apps such as Prezi, Snapchat, BitStrip, Instagram and Flipagram. 
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3.4 Iterations  

Storypic went through four big iterations (and several small) in four months. We call them: 

1. Hello World 

2. Create 

3. Export 

4. MVP 

 

 

Figure 3.1 Storypic's Iterations and Agile Phases 

 

 

3.4.1 Iteration 1 - Hello world 

Here the choice of an app platform was made. Agile tools were evaluated. Technical research was 

made on the development environment and eventually a simple first app was developed to verify the 

environment. 

 

In terms of Agile phases we call this the fuzzy phase. The full team was not in place. The team members 

that were, were just getting to know each other and at the same time making the first attempts at 

defining the product. Up until this time there were no specifications at all, just an idea. For the first 

weeks the team didn’t use a specific Agile method, meetings were informal and no processes yet in 

place. After a while the team started with a Scrum approach, including daily standup meetings and co-

location. The CEO, a certified scrum master, took both the role as Product Owner (PO) and Scrum 

Master (ScM). 

 

From a technical perspective the most pressing issue was to decide on a technical platform. Much 

research was put into this since it would define great parts of the project. The initial idea was to go for 
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a web type of solution, i.e. based on HTML, CSS and JavaScript. With the help of a mobile development 

framework this code would then be compiled for different platforms. From the company’s perspective 

iPhone and Android had top priority.  

 

The research showed that Apache Cordova would be the most suited mobile development framework. 

Cordova lets you create a hybrid application, meaning some code will be re-compiled to native code 

for each platform and some code would remain in HTML, CSS and JavaScript (Apache Cordova 

Documentation). This is in contrast to developing native applications for each platform separately. 

Testing was performed to measure the speed of development using Cordova, iPhone SDK and Android 

SDK respectively. 

 

The benefit of web-type route would be reach. Develop once, then compile for different platforms. 

There are several downsides though; it’s difficult to get the same performance as a native application, 

it adds complexity to the development process since it adds an extra layer. Furthermore the feature-

set is only a subset of the respective native platforms’ feature-sets. One influencing factor to the 

decision was that Facebook had recently rebuilt their iPhone app from scratch. Their previous app was 

built on web-code but they never got the performance users expected. Therefore the decision was 

made to develop separate native applications (Under the hood: Rebuilding Facebook for iOS, 2012). 

 

Ultimately, even though the research was technical, the decision was more of a strategic business 

decision. It came down to the choice of breadth versus depth. Should they cover many platforms with 

a basic product or cover one platform with a more refined product? After that realization the decision 

was made to develop a native application. The reasoning was that, in the spirit of rapid agile 

development, a minimal viable product would be created faster, thus the value proposition could be 

proved faster and the choice to persevere or pivot could be taken faster. 

 

After deciding to go native the choice was then between iOS and Android. iOS was chosen simply 

because the team had more personal experience with the platform and felt more comfortable working 

with it.  

 

After choosing platform the development environment was set up. The most important tools were a 

code repository, versioning system, instant messaging and an agile management tool. For code 

repository and versioning the team evaluated two online tools Github and BitBucket. The choice was 

made to go with BitBucket since it was free and had integration with Jira.  
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Jira is an online Agile management tool. It supports several Agile methods. The team would eventually 

use two different views, one for Scrum and one for Kanban. When choosing Agile management tool 

the choice was between Jira and Scrumwise. Scrumwise is a simple, intuitive tool whilst Jira is more of 

an enterprise product with many more features better suited for big teams and reporting to 

management. The choice to go with Jira was made because of the integration with BitBucket.  

 

For instant messaging Google Hangouts was chosen over Skype. This was natural since the team was 

already using their Gmail-accounts for email and had begun sharing documents via Google Drive. In 

order to separate concerns a few different chat-rooms were setup for different audiences; the whole 

team, only the developers and one-on-one. 

 

 

Figure 3.2 Scrum Board - Jira 

 

At the end of the iteration the environment was set and the team was ready to receive the rest of the 

developers. A simple “Hello, World!”-app was delivered as a proof that the environment worked. 

 

3.4.2 Iteration 2 - Create 

After the first month the basic structures were in place. Two more developers arrived and the team 

was now complete. The first “wish list/MVP/backlog” was created in a brainstorm meeting. After the 
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backlog was created a session of planning poker took place in order to estimate time for each task. 

The workload was also preliminary distributed to team members based on different competencies. 

The meeting involved all team members and lasted around four hours.  

 

 

Figure 3.3 Storypic Sprint Planning Meeting 

 

This Agile phase can be categorized as organized, the Scrum Master took charge and daily standups 

were the norm. The decision was made to have the Scrum meeting in the morning. This helped 

everyone synchronize and then get on with their day. Meetings would often run longer than the 

recommended 15 minute max. 30 minutes were common. Sometimes it was difficult to know when 

the meeting ended as discussions between a couple of people could dominate the meeting and the 

rest of the team would slowly zone out, start looking at their computer screens and eventually start 

to work individually. At times the Scrum Master would intervene if deemed necessary, other times the 

discussions were allowed to continue in the interest of people over processes (Agile Manifesto, 2001). 

 

One issue specific for Storypic was that the developers were relatively inexperienced, both technically 

but also with Agile methods. For this reason the Scrum Master took many decisions that should have 

been taken by the team with a “pure” Agile method. However, this was necessary in this situation in 

order to “get the ball rolling” and get everyone on the same page.  
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Because of the developers technical inexperience, when first getting started they needed high levels 

of concentration and easily got distracted if the environment was not calm. This led to different 

experiments with co-location as described in later chapters. 

 

Up until now the team had mostly used Jira for managing the project. During this phase, when the 

team was co-located, a physical Scrum board was introduced. This served as a natural center point for 

the Scrum meetings. Jira kept being used and the idea was that every team member should update 

both the physical board and Jira daily. 

 

 

Figure 3.4 Scrum board - Storypic office 

 

At the end of this iteration a basic app was delivered with the first version of the app’s core 

functionality, i.e. the ability to create a Storypic. Up until now all testing had been performed with lo-

fi prototypes. With this latest version, user testing could commence with the actual Storypic app.  

 

3.4.3 Iteration 3 - Export 

Influenced by the book “The Lean Startup” the concept of a Minimum Viable Product (MVP) was now 

introduced. The top priority “story” of the backlog was “Do we have an MVP?” Tasks that directly 

supported the MVP-concept were assigned whilst other ideas for new features and such was down-

prioritized.  



26 
 

 

“At first I was perplexed, having a product ready to ship after only two months of development 

sounded impossible! Indeed we didn’t ship at the end of the sprint. However, I’m still happy we 

introduced the MVP idea early, this gave us a very concrete goal and helped us keep our eyes on the 

price and not be led astray by adding more features.” - Interview with Developer 1 

 

In this phase more formal beta testing started. Two tools were put to use for this; Testflight and 

Mixpanel. Testflight is a tool where mobile apps can be distributed without going through the app 

store. This is somewhat revolutionary, especially Apple has traditionally been very strict regarding 

distribution of apps. The general rule is that all app distribution goes through the Apple App store.  

 

Mixpanel is a framework for measuring usage data. Basically code snippets are inserted in the code at 

chosen places where measurements should be taken. This could be an action like “User A pressed 

button B after 10 seconds”. This is then reported by Mixpanel and the team could access the results 

in real-time through a web-based dashboard. By adding strategic data points to the code user behavior 

could be measured. This information could then be further filtered and structured in funnels for 

analysis. One such funnel aimed to answer the question “Which percentage of users that opens the 

app will complete the whole process of creating a Storypic?”   

 

 

Figure 3.5 The Mixpanel Test Tool 
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This Agile phase is categorized as self-organizing. The Agile “rules” were not enforced as strict 

anymore. This was possible because the team was now up and running and had started to organize 

itself. When roles were clearer and the workload had been naturally distributed the process didn’t 

have to be as regulated. This also led to experiments with location. At times team members would 

prefer to work from off-site. This was possible because responsibilities were clear.  

 

As mentioned, the MVP was not delivered after this phase but the consensus was that introducing the 

concept was still a good idea. What did get delivered was a finished video export function. This made 

it possible for the users to share their Storypics on different social networks - a very important feature 

business-wise. 

 

 

Figure 3.6  Storypic Export Screen 

  

3.4.4 Iteration 4 - Minimum Viable Product 

With regards to Agile methods this phase was similar to the previous one, i.e. self-organized. Daily 

standup meetings were still held but it was ok for team members not to be present every time.  

 

The stated goal for this sprint was to finish an MVP. This changed the direction of development to 

focus even further on ensuring core functionality and not adding more features. A take away from 

user testing was that it was more difficult for users to understand the product than the team had 
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thought. For this reason more resources were allocated to user interface design and interactive 

instructions.  

 

At the end of the iteration a cohesive application, a candidate for Minimal Viable Product was 

delivered.  

 

 

Figure 3.7 Storypic Create Screen 
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3.5. Testing agile approaches 

As has been explained continuous A/B-tests were performed to ensure not only product quality but 

also to evaluate Agile methods and maximize productivity. Informal testing was done on a daily basis 

and more formal tests performed over longer time periods. Four tests are described below.  

  

3.5.1. Agile test 1 - User needs   

“Lean thinking defines value as providing benefit to the customer; anything else is waste”  

Eric Ries (Ries 2011) 

      

This test sought to gain insights in users attitudes towards the app concept. Checking the concept for 

flaws and verifying the user need for the product was seen as crucial by the company. Prioritizing 

planned features was also important. 

 

Development was following the Scrum method at this time and the goal of the sprint was to create a 

minimal feature set to test on. The three developers had a slow start. Even with an agile method a 

first, testable app could not be expected in the first two months. 

 

However, at this point in time, the non-coding team members had time to spare and started low 

fidelity testing immediately. Potential users were selected as test candidates and approached in public 

places like coffee shops. They were given a short demonstration of the app concept, using hand 

gestures, spoken narrative and the iPhones built-in apps. After this, discussions usually ensued. During 

this discussion the device was handed to the user and their interactions observed.  

 



30 
 

 

Figure 3.8 Low Fidelity Testing 

 

The testing itself was performed, and improved on, iteratively. After a few iterations another test with 

a pre-produced video was introduced. Now when testing, instead of talking about the product, they 

showed what it could do.  

 

Throughout the duration of the project more than 20 instances of this type of test was performed. 

 

In this case two agile methods, for initial user testing, was evaluated. 

Metrics: 

 How long does it take to test with the Lean Startup method compared to Scrum? 

 Do any of the methods provide better results? 

 

3.5.2. Agile test 2 - Code Integration 

“The main benefit of continuous integration is reduced risk of integration problems.  

Additionally, regression and integration bugs can be found and fixed more rapidly.”  

Laurie Williams (Zelkowitz, M. V. 2010). 

  

Storypic chose to use an online tool, BitBucket as repository for their shared codebase. A versioning 

tool is included in the BitBucket service. Here Storypic chose to use Git, a popular, modern versioning 

system. It was written by Linus Torvalds, the inventor or Linux, in 2005, as a response to what he saw 

as inferior, overly complex systems of the day. 
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In Storypic’s case they used what they called the “developer branch”. Developers starting on a new 

task would create a new branch from the developer branch. He would then work locally in this version 

until finished. Then he would download the current developer version to his local branch, run it and 

test that no new issues have emerged since he originally created the branch. Once the code is tested 

the developer pushes his code to the shared repository. The developer branch is updated and 

becomes the new baseline for branching and testing.  

 

 

Figure 3.9 Git repository - BitBucket 

 

The first couple of weeks/month, everyone was working on their part, similar to what is proposed in 

waterfall = merging in the end. Then after this first period, we tried the agile tools and methodologies, 

doing merge/check-ins daily with all members to a common repository. 

 

In order to investigate optimal integration, a simple test was set up to test the effects of different 

integration intervals. 

 

Metrics: 

● Time: can we ship code faster?  

● Amount: Do we create fewer bugs?  

● Time: Do we find bugs faster? 
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3.5.3. Agile test 3 - Location 

“With the prevalence of teams that are spread across the globe, or at least across a couple of time 

zones, it is important to consider how well Scrum works when a team is geographically distributed.”  

Mike Cohn (Cohn, 2010) 

      

Many agile methodologies stress the need of co-location for improved cooperation. Scrum is pushing 

this the hardest whereas other methods are leaving the door open to working off-site. Some tasks 

requires collaboration and that is best done onsite.  

 

 

Figure 3.10 Storypic Co-Location 

 

Storypic tried several different ways; sitting in one room, two rooms and different locations. One 

realization was that some tasks take longer to solve, and one needs to sit focused without distractions, 

so being allowed to work off-site is needed, or at least in another room where one is not disturbed.  

 

 Metrics: 

● Is co-located development faster? 

● For what type of tasks? 

● How does it impact collaboration? 

● Bug finding? 
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3.5.4. Agile test 4 - Deliverables 

“A walking skeleton ... is permanent code, built with production  

coding habits, regression tests, and is intended to grow with the system.”  

Alistair Cockburn (Cockburn, 2004) 

      

“By the end of each sprint, a Scrum team is required to produce working software. Working software 

is software that is both complete and potentially shippable.” 

Mike Cohn (Cohn, M., 2010). 

      

Even though they are similar the concepts of a walking skeleton differs from Scrum’s concept of 

working software. The walking skeleton is a bare bones solution used for technical tests. Working 

software is more loosely defined but in the scope of Scrum its meaning is rather, an isolated function 

of the software used for acceptance testing. 

   

With this in mind, the most important features to the users were identified to be the zoom-in and 

panning functions.  

  

Metric: 

 Is it possible to combine the “walking skeleton” approach with Scrum development? 
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4 Results 

The case study was conducted for four months. At the end of that period the status was: 

 

 The latest software build was Storypic v0.53.  

 A beta testing program with around 25 people was in place. 

 Three iterations of the app had been exposed to beta testing. 

 App development had come a long way but the app had not yet been released to the app store.  

 

The initial assessment that the product could be released after four months was known early to be 

optimistic. The decision to delay the launch was made after user testing showed that there was still 

more work to do, in order for the users to see the unique benefits of the app and understand how to 

use it.  

 

Even though the launch was postponed, the project so far is considered successful by the team and 

stakeholders. The team estimates the time remaining to release, to two months or two iterations. 

 

 

Figure 4.1 Estimated Time to Release 

 

4.1 Agile Test 1 - User Needs 

User testing is difficult. There are numerous approaches but none is perfect. Asking users about their 

needs is difficult when the goal is to bring an innovative new product to market. If they haven’t tried 

it, it’s nearly impossible to get any relevant answers about the product.  

 

A better approach was simply to observe users. Initially during lo-fi testing two team members usually 

did the testing, one demonstrating for potential users and the other one observing their reactions. In 

this situation of extreme uncertainty the hands-on approach of the Lean Startup proved invaluable.  

 

Starting out with manual demonstrations eventually a demo video was introduced for testing. 

Introducing the demo video, proved to be successful. This increased both the candidates’ participation 
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in the test and their perceived interest in the product. The video also helped explain the product 

better, something the demonstrators had been working to improve. Two added benefits was that the 

video helped the testing scale and that it made the test more uniform.  

 

Although Scrum is a method that requires a feature to be developed in one month maximum, our test, 

showed that the lo-fi prototyping of the Lean Startup (Ries 2011) is even faster. 20+ low fidelity tests 

were conducted with the iPhone’s built-in Camera Roll App and manual voice-over. 

 

Method Feedback loop time Quality of test results 

Lean Startup 3-4 days Ok for now 

Scrum 2 months Complete 

Table 4.1 Test times - Lean Startup vs Scrum 

 

Lean Startup was superior thanks to the seemingly trivial detail that it starts with testing with what 

you have at hand. In Storypic’s case it would take about two months before testing could commence 

with proper code. However, testing the basic assumptions of the app could be done instantly. Access 

to this early information helped the team prioritize among features and pursue the strategies with the 

biggest user value. These simple early tests gave immediate valuable feedback that influenced later 

strategy and design choices. The value hypotheses (Ries, E. 2011) could be disproven, tweaked and 

tried again.  

 

The low fidelity tests were not perfect but good enough in this context. This required the users to use 

a little imagination on how the end product would look like. With the Lean Startup method, it took 

just three to four days, whilst developing the first working code would to take two months. Our 

conclusion is hence that the theories by Eric Ries are better in the early days of a startup since a low 

fidelity test is enough to get early feedback from the target audience.  

  

However, after two months the team had produced a simple app that could be tested. This was done 

both in person and with online tools. From a user experience perspective the best insights were gained 

by observing, in person, users trying out the app. Many details regarding the user interface was 

revealed in this context, for instance a user’s inclination to press a button depending on its placement 

on the screen.  
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One takeaway was that the product was more difficult for users to understand than the team had 

anticipated. By knowing this at such an early they were able to properly assign resources to improving 

core functionality and user interface instead of adding additional features.  

 

4.2 Agile Test 2 - Code Integration 

Even if Storypic’s policy was that all code was shared, there would always be greater and lesser extents 

of collaboration on a specific piece of code. When developers knew they were working on a file 

simultaneously as someone else they would be careful to integrate early and test local merges before 

pushing the code. One finding is thus that there is a correlation between increased integration 

intervals and the developer’s perceived proximity to the team and the core functionality of the app.  

This finding indicates that there are more variables at play, examples could be co-location, code 

ownership and pair programming. 

 

Results: 

Frequency of integration Number of bugs (monthly) 

Monthly 100+ 

Daily 40-60 

Table 4.2 Frequency of integration 

 

As expected, merging daily resulted in fewer bugs. With the daily merge method, these bugs did not 

induce follow-up bugs as the longer intervals did. Those could force the team to redesign the 

architecture resulting in loosing part of the work done that month. So the daily merge resulted in not 

only fewer but also easier to solve bugs. 

  

Our tests show that the amount of bugs at integration grows faster than linear compared to the 

duration between integrations. In other words, integrating early and often was more productive than 

using longer intervals. More time is spent adding new code, than fixing old.    

 

So, why not always integrate daily? Sometimes daily integration is difficult or impossible. When 

interviewing developers, the reason given for infrequent iterations was usually that the particular 

developer was working on a specific feature but had not finished yet. As such, you can’t integrate with 

the general codebase until your part is fully functional.  
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One successful strategy used by Storypic on at least two of these occasions was to: 

1. After a long period of no integration the issue was highlighted within the team. 

2. The responsible engineer would give an explanation and chose if he would go on by himself for 

another while or let the team assist. 

3. If the issue was not solved by the individual, the team would proceed to break down the 

functionality into smaller units. 

4. Units that did not depend on each other were separated.  

5. Each interdependent task was handed out to be solved individually or in pair. 

6. Each part was integrated into the main line as soon as it was finished and functional. 

 

4.3 Agile Test 3 - Location 

Again, due to the relative inexperience of the developers, at times they needed absolute focus. One 

finding was that mixing coders and non-coders in the same room could sometimes be non-productive. 

So working off-site could actually be an advantage at times. Especially for this type of mobile photo 

project where advanced features required the developers to break new ground. 

  

Our results by testing having the team in one room, two rooms, and off-site, showed that the outcome 

depends of the task needed to be done. It’s definitely not the case that “everyone in one room” is 

always better. Some tasks required focus without distraction and that was best done in solitude, off-

site, since people would come and discuss various things when they were sitting beside each other. 

So for complex tasks where one needs to focus for several days, off-site proved to be better. However, 

so other tasks where collaboration and discussions were needed, sitting together were crucial to get 

the best insights and ideas. 
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Results: 

Task type Result 

Normal level of complexity Same room was faster and better for collaboration 

Normal level of complexity and no 

dependencies 

Same room was faster and had no impact on collaboration 

High level of complexity & dependencies Same room was faster and better for collaboration 

High level of complexity and no 

dependencies 

Off-site was faster and had no impact on collaboration 

Table 4.3 Co-location 

 

It seems that the strict method of working in the same room is often, but not always, the ideal way of 

working. Especially for tasks with high level of complexity but no dependencies to other team 

members, we would better results by sitting off-site. 

 

Interestingly, for normal level of complexity and no dependencies, the team had better results sitting 

in the same room. One idea is that this was because just being in an atmosphere of development gave 

the developers an extra push. Also the distractions did not impact the development as much since it 

didn’t take long to switch the focus back on the task. 

 

This again highlights the interconnectedness of the different agile concepts; co-location results are 

influenced by closely related concepts like pair programming and code ownership. 
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4.4 Agile Test 4 - Deliverables 

In line with the agile principles, user acceptance was the main driver for development at Storypic.   

 

“One of the stronger themes in Scrum is that the team should deliver shippable code after each Sprint“ 

Ken Schwaber (Schwaber, K. 2004). 

 

A consequence of this philosophy is basically that all work “under the hood” i.e. changes to the code 

that is not directly visible to the users is essentially wasteful. However, for a startup that has no 

product to improve but rather have to start from scratch, the rule to have shippable code after every 

iteration is just not feasible. For this reason a walking skeleton can serve as the template on which 

later iterations are built on.  

 

Another aspect of the walking skeleton is that it touches briefly on most aspects of the system. This 

has the benefit of exposing greater parts of the software to the team. Distributing tasks across the 

team is then easier. 

 

This method of mixing walking skeleton and Scrum proved to be good since in testing the walking 

skeleton, the team quickly found out which technical solutions were dead-ends. So in putting that 

extra time in the beginning to explore different technical solutions, we ended up saving time during 

the sprint since we were able to choose the right architectural approach. Our findings show that these 

two methods can work well together in this type in context. 

 

For building new software for internal technical testing the walking skeleton approach has shown 

successful. However, once the basic structure is in place, the overarching principle of maximizing user 

benefit takes precedence. When prioritizing for user benefit the Scrum working software concept is 

superior to the walking skeleton mainly because of the model’s stronger focus on delivering value in 

each sprint (Cohn, M., 2010).     
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5 Analysis and discussion 

5.1 Agile vs Traditional 

Many studies show that Agile methods are successful in general. For instance a fairly recent survey of 

IT development teams found that 60% of the respondents’ Agile projects were successful in contrast 

to 47% of traditional projects (2010 IT Project Success rates). However, results like these should 

definitely be taken with a grain of salt. First of all the methods are different and therefore difficult to 

compare side by side. Second, the definition of successful is subjective. Third, studies like these don’t 

take into account the size or complexity of the projects. Finally, there could be a bias in the responses 

towards what’s considered more modern or popular.  

 

More relevant then is to compare the different conditions where one method is better that another. 

In the specific context of this thesis; mobile app startup with limited time and resources the question 

is more easily answered. Because procedural methods don’t allow changes after a phase has finished 

it is not considered to be rapid or respond well to change.   

 

In one sense, the question whether an Agile or a traditional model is best for a startup is trivial; the 

traditional model would not be able to deliver results in the five month timespan this study was 

concluded. With an Agile method a working, albeit simple, app was produced during the same time. 

In that sense the Agile method is superior. 

  

However, as we have seen, some aspects of software development have to be present no matter 

which model is used. Agile methods certainly use components of Waterfall.  Referring back to the 

theory section Waterfall has five phases. However, these five phases could be applied to an Agile 

iteration. Here is a comparison with Scrum and Waterfall: 
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Waterfall  Scrum 

Requirements Backlog prioritization 

Design  Task breakdown 

Implementation Coding 

Testing Testing 

Maintenance Release (+ maintenance in the next sprint) 

Table 5.1 Waterfall vs Scrum 

 

Based on the literature and observation of a practical software development project, the author’s 

analysis is that essentially what agile methods have done is shortened the Waterfall development life-

cycle and iterated over it several times. This gives two main advantages; reducing risk and better 

adapting to change. The concept is further visualized in this illustration: 

 

 

Figure 5.1 Agile Waterfall Iterations 
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From this perspective Agile can be seen as the natural evolution of the traditional methods, with 

shorter time periods in order to minimize risk. Time scope then becomes an important deciding factor 

when choosing a development method. 

 

Again, relating back to a startup with a limited time scope, an Agile method becomes the natural 

choice.  

 

5.2 Differences between Agile methods 

One observation that became apparent in the study is the distinction between methods developed 

from a technical perspective and those with a management perspective.  

 

Some Agile methods work to decrease pressure and “protect” developers from perceived indecisive 

“business people”. By making the process transparent the “business people” are supposed to 

understand the process better and set expectations and requirements accordingly. Another aspect of 

this is that requirements can change during a project, but not during an iteration. This also gives 

developers some assurance that they can complete a given task in time.  

 

The other side of the coin are methods with more of a management perspective. Here focus is more 

on leading the team in a certain direction and ensuring optimal business value is achieved. From this 

point of view, increased transparency and holding developers accountable for working code, it 

thought that waste can be reduced and user value and thus business value maximized.  

 

The distinction between these two perspectives is not clear cut. These perspectives are not told 

explicit, however by analyzing their origins and observing them in practice some indications are found. 

An example of the more technically oriented methods is XP where many aspects focus on the well-

being and productivity of the developer. An example of the more management oriented methods is 

Scrum, where more focus is on time reporting,  

 

5.3 Choosing the right Agile method 

“Most often, software development teams select a subset of the agile practices and create their own 

hybrid software development methodology rather than strictly adhere to all the practices of a 

predefined agile methodology.”  

- Laurie Williams (Williams, 2010) 
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Storypic used a method of “cherry-picking” i.e. testing different aspects of different development 

methods and choosing the best parts. This is a strategy that’s easy to implement in practice. The 

effectiveness of this strategy is difficult to measure since, by definition, no single method is used. Some 

indications on positive results can be found in current research, for instance Williams 2010, but no 

hard conclusions have been found.  

 

However, for the sake of argument, let’s examine this strategy a little more. At the core of all Agile 

methods are the people involved. This indicates that it’s more important to get everybody on board 

than the choice of actual method. By adapting different methods to their own circumstances the 

method can be implemented in a company with less friction. Furthermore it should be easier to reach 

consensus within the team, thus making the members more committed and giving more predictable 

outcomes. By this logic the hybrid approach is a pragmatic way of implementing Agile methods in 

practice. Especially for organizations with limited resources it can be easier to pick some parts than 

adopt a whole paradigm at once. This should increase the likelihood of the implementation being 

successful.  

 

5.4 Tools that support Agile development 

By observing Storypic’s development process and relating back to the theory some tools have been 

found to be essential to the process. In Storypic’s case most of the tools have been online, i.e. cloud 

services. This was not a conscious decision from the company’s part but it rather came naturally when 

researching. There are great benefits, for a startup, of using cloud services. Some examples are 

predictable costs, access from everywhere and reduced maintenance, compared to using on-premises 

solutions.   

 

The author has found the following tools to be essential for agile software startups, in the early phase: 

 

 Code repository - A central hub to store code in a secure manner. Accessible from off-site. 

 Versioning system - Ensuring that code merges can be reversed in order to integrate often with 

confidence. 

 Task management system and Agile board - To visualize progress and prioritize feature 

development. For distributed teams an online system is necessary, for co-located teams however, 

a physical board is often popular. 

 Communication tools (chat, email etc.) - To ensure productivity for distributed teams and reduce 

information overload. 
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 Testing tools - To measure “hard data” in user behavior. 

 

Examples of actual products used, and the reasons for choosing them are given in the method chapter. 

 

5.5 Challenges with agile methods 

“Did you know about this bug?” - The PO 

“That’s not a bug, that’s a feature not yet implemented.” - Developer 2 

 

Instances where the Team and the Product Owner were not synchronized were observed regularly. 

This often occurred when a clear sprint goal had not been set, or when the current development goals 

were changed frequently. 

 

Also, there were several occurrences where the developers would introduce a feature that they 

personally had missed, without going through the normal backlog and planning mechanism. In these 

instances the PO was usually not asked in advance which jeopardized his user focused backlog 

prioritization.  

 

5.6 Transparency 

Building on the observation regarding difficulty synchronizing the team and the PO, additional 

observations showed that a common source of confusion was the lack of a common definition of 

“Done”.   

 

Regularly developers were asked to have a go at implementing a feature. Since speed was of the 

essence the focus of this first approach was usually just to create something that can be displayed on 

the screen.  

 

However, for non-coders it can be difficult to understand the differences between a coded prototype 

and a feature ready to be shipped. For this reason, many times after being shown a coded prototype, 

the non-coders would consider this feature as “Done” i.e. ready to be shipped. Thus the task was 

moved to the “Done” column and the developers were assigned new tasks. 

 

The problem is that the developers did not see the solution as finished, rather as a proof of concept. 

The next natural step would be to refactor the code and ensure its functionality on all target platforms. 
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In Storypic’s case the time duration for this next step would normally be similar to the first step in 

length.  

 

“This is a hack solution, now I need the same amount of time to make it proper.” - Developer 2 

 

There is an inherent trade-off between rapid prototyping and writing quality code. The first is focused 

on getting something in the user’s hand as quickly as possible in order to test it. The latter’s focus is 

rather in maintaining high quality technical standards, following best practices and working 

preemptively to anticipate and eradicate bugs. 

 

Some agile methods, especially the ones with technical roots, work around this by enforcing testing, 

quality control, refactoring etc. before the product is shown, even internally. While this sounds like a 

good strategy in an ongoing enterprise development it’s not recommendable for a startup. A startup 

has to prove its business value daily and initially enforcing strict technical requirements lowers the 

rate of development and is thus counter-productive.  

          

However, ignoring code quality quickly leads to technical debt. The consequence of that is that 

development speed decreases, less time is spent on adding functionality and more is spent on fixing 

bugs. 

 

“Technical debt...is now generally used to refer to the cost of working on a system that is poorly 

designed, poorly written, includes unfinished work, or is deficient in any of a number of ways.”  

Mike Cohn (Cohn, M., 2010) 

 

The challenge is thus to find the sweet spot between “quick and dirty” and the “highest quality code 

standards”. This doesn’t have a simple answer but is rather an ongoing process. There will naturally 

be a push-and-pull between stakeholders where coders usually prefer to deliver the best quality code 

and business people want quick results to test business hypotheses or get a product to market. This 

push-and-pull is not unique to Agile methods. The issue has existed much longer. However, Agile 

methods try to tackle the problem in different ways. One successful strategy seems to be to be as 

transparent as possible between all involved parties so everyone knows current progress and 

understands what can be delivered in which time-frame. By reaching decisions by consensus people 

get more committed to the plan and tend to follow it more closely. 
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5.7 Societal and ethical aspects 

Storypic does not have an explicit policy for sustainable development. However, some indications have 

been found. The founder’s has a stated intention to improve people’s lives and this relates somewhat 

to social sustainability.  

 

“I want to slow down the pace, help people find more meaningful ways to share their emotions and 

experiences. In today’s social networks people are quickly and cynically scrolling through fragments of 

other people’s lives. There is no time to reflect, only fight or flight behavior. I want Storypic to be a 

contrast to this. Let’s call it slow food images.”  

The CEO 

 

Another aspect relates to the national economy and Sweden’s role on the global export scene. Sweden 

today is a post-industrial society. Even though manufactured goods is still Sweden’s biggest export, 

the sector is downsizing due to global competition. This puts more emphasis on improving the service 

sector. Exports of services has been growing faster than exports of goods since the mid-2000s. 

Additionally, since the early 2000s service exports have grown faster than service imports creating a 

greater trade surplus (Stark tjänsteexport senaste åren, 2012). Information and communication ranks 

four in size of Sweden’s services exports. The industry is thus poised to contribute even more to 

Sweden’s economy in the future.  

 

Another aspect of online social media sharing is that it reduces the amount of physical correspondence 

in society. This leads to fewer transports and less resource waste and could therefore contribute to 

environmental sustainability.  

 

This is mentioned merely as an idea, which potential aspects on sustainability Storypic could have is 

outside of the scope of this thesis and thus no hard conclusions can be drawn. 
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6 Conclusion 

The end goals of traditional and Agile methods are similar but the time horizon vastly different. 

Startups rarely have a two year lookout, when the scope is closer to six months agile methods are 

superior in creating something tangible. This holds true if the method upholds the implicit promise of 

agile to do short iterations and create something tangible at each end. The result can be called a 

finished project, a testable product, minimum viable product, hypotheses test or even a finished 

product. 

 

With the rapid development in IT and especially user demand for frequent app updates, we see Agile 

development as a necessity today. However, it’s not feasible for startups to strictly follow a specific 

methodology due to time and resource constraints. Focusing on the team and its members, getting 

everybody on board and striving for the same goal is more important than the choice of a specific 

method.  

 

6.1 Agile methods work well for startups 

As has been shown, Agile methods quickly produce tangible results and handles changing 

requirements well. However, it might sound trivial but changing requirements change the end result. 

Therefore expectations of the outcome needs to change with changing requirements.  

 

6.2 Location and proximity matters 

Most Agile methods are in favor of co-location. Our tests show that this is favorable in most cases, 

however, exceptions exist where off-site work is more productive. This is especially the case when 

working on complex tasks with few dependencies. Sometimes co-location is impossible, as in the case 

with distributed teams. For these cases it’s essential to provide good alternatives for remote work. 

The roots of Agile is 15-20 years old. Compared to those times today exists many more tools for remote 

workers. Some examples have been given in earlier chapters. 

 

6.3. Testing is difficult 

The intention of letting user feedback drive the development process is commendable. However it’s 

not always easy in practice. Data can be interpreted wrong, it can be difficult to get people to join test 

programs and only relying on users’ description of their needs can hinder innovation. Our findings is 
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that no one method is enough, rather a successful user testing approach should take both hard and 

soft data into consideration. Starting early with what’s at hand, lo-fi prototyping and eventually 

making tests more and more high fidelity as development progresses. Continuous testing and 

refinement of the tests is seen as key to creating a successful product. 
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7 Recommendations 

7.1 Future research 

This study is narrow in scope; consumer focused mobile app startups for social picture sharing. Since 

there is only one study object care has been taken to not generalize or make to broad assumptions. 

However, the narrow focus was taken deliberately to ensure sufficient depth was reached. As has 

been stated earlier, most research on Agile methods has been done on larger corporations. The 

startup is by definition transient and as such difficult to study. Not only that but it can be thought that 

the research has limited applicability since the results are only valid for a limited time of a company’s 

life span.  

 

Another constraining factor is the limited resources of a startup. Enterprises have more money and 

time to spend on this type of research. Their size also gives a better statistical ground for research. 

However, in our post-industrial era, innovation is more important than ever. It has been shown that 

traditional manufacturing methodologies are not optimal for this type of development. 

 

The next natural step for research would be to do a quantitative study to back up the “soft” claims 

made in this study. Information about newly started companies is readily available, however in order 

to be classified as startups by our definition a filtration needs to be done with regards to innovation 

amongst other factors. One approach could be to approach successful companies that recently sprung 

from startups and study their early days focused on methods used and success factors.  

 

7.2 Recommendations for Storypic 

An observation that was made during the case study was that the lack of a common definition of 

“Done”.  Much Agile literature covers the subject and the general consensus is often that code must 

be absolutely finished, tested and bug free before it is considered done. Unfortunately a consequence 

of this is that stakeholders often don’t get to see results until the end of an iteration.  

  

Another approach could be to create a “quick and dirty” version, show it to stakeholders who will then 

decide whether to move forward with the feature, modify it or discard it.  
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7.2.1 The feature life-cycle 

A simple concept is proposed, the Feature Lifecycle. The purpose of the feature life-cycle is to visualize 

the state of features in development. 

 

 

Figure 7.1 Feature Lifecycle 

 

Similar to Scrum the feature life-cycle starts with a wish list with ideas for new features - Think. The 

PO prioritizes the order of importance based on a business perspective taking development resources 

into account. The most probable candidates for performing a particular task estimates the amount of 

resources needed to make an internal prototype. 

  

In the spirit of iterative development a rapid solution is created to visualize or make the product more 

concrete - Show. The Storypic team came to use the term “the naive solution”. With that meaning, 

the simplest solution or the solution closest at hand. However, sometimes confusion arose when naive 

solutions were thought of as finished solutions by the non-coders. In order to visualize this and make 

the process transparent. 

  

This solution is evaluated by the team. Ultimately the PO decides on whether to implement the feature 

at the moment or not. Our findings show that implementing takes about the same amount of time as 

the prototype - Implement. This stage includes minor changes, increasing the feature scope, 

refactoring code, debugging, testing and integration.  

  

Once a feature is integrated in production code it is considered Done. At this stage features are ready 

to be tested on external users, acceptance tested. 

 

However, in order to be truly agile and adaptable a third column is added - Support. Once features 

ship it’s common to discover bugs or scenarios not previously thought of. For that reason it’s 

reasonable to allocate as much time for future support of a feature. 
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Figure 7.2 Mockup Feature Lifecycle Board 
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